Over the past 10 years there have been widespread concerns regarding reduced training opportunities and experience in airway management, in particular endotracheal intubation (ETI) [1] [2] [3] [4] . Factors such as reduced time in the operating theatre, introduction of other airway devices and increased use of regional anaesthesia are thought to be contributing factors.
One area of particular concern has been the decreasing provision of general anaesthesia for obstetric practice, with less experience of ETI in these patients with potentially more difficult airways 4-6 . Some authorities have even argued that practising ETI in patients who would otherwise be suitable for and agreeable to a regional technique should be mandatory to maintain skills 7 .
We have previously audited the airway management experience of anaesthesia registrars in one New South Wales hospital prospectively over a one-month period 8 . This work showed equal numbers of ETI and supraglottic devices (SGD) of approximately 18 to 20 of each per month and raised questions about adequacy of airway training. Clarke et al have recently reported an average number of 13 standard laryngoscopies per trainee per month in Western Australia calculated over a one-year period 9 . Investigation of larger numbers of trainees and cases over a longer period of time has not been previously reported in Australia. In this study we measured the exposure of trainees to ETI at a large metropolitan teaching hospital over a 10-year period (1 April 1998 to 31 March 2008 . We also investigated SGD numbers and the use of ETI in lower segment caesarean section (LSCS).
METHODS
St George Hospital is a metropolitan tertiary referral teaching hospital associated with the University of New South Wales and has approximately 600 beds. A wide range of surgical services including cardiothoracic, neurosurgery, trauma, orthopaedics, obstetrics, major gastrointestinal and other routine
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procedures are performed. In 1997 the operating suite at St George Hospital implemented a Windowsbased data collection system (ORMIS ® ) which computerised the theatre register of operations.
Data collected included the type of surgery, anaesthetist(s) present, anaesthesia type, technique used to maintain the airway, and demographic and organisational details. Data were entered by either the anaesthesia nurse or surgical scrub assistant during the case. A retrospective electronic search of this database was performed for the period from 1 April 1998 to 31 March 2008 inclusive. Information was downloaded from the theatre database to a series of Excel ® spreadsheets and the relevant data were extracted from these.
The designation (trainee or non-trainee) of the anaesthetist(s) present was derived by crossreferencing the spreadsheet data with records held in the anaesthesia department and Junior Medical Officer Unit. The term 'trainee' was applied to registrars in accredited positions and provisional fellows; excluded from this definition were consultants, interns and resident medical officers who rotated through the anaesthesia department. The data presented are for cases in which an accredited registrar or fellow was listed on the operative record as being present, irrespective of the presence or absence of other medical staff (i.e. consultant anaesthetist or non-trainee junior medical staff).
Airway devices were grouped into one of the following:
• ETI -oral endotracheal tubes, nasal endotracheal tubes, double-lumen tubes, fibreoptic bronchoscopic intubations. • SGD -laryngeal mask airways of different types.
• Other airways -facemask anaesthesia, Hudson mask anaesthesia, tracheostomies and no artificial airways. This group makes up the number of total cases in the results.
In 2003 a planned interdepartmental strategy to reduce the morbidity associated with sedation for gastrointestinal endoscopy (GIE) came into effect. Endoscopies, previously performed in a stand-alone suite without a designated airway and sedation expert present, were moved to the operating theatres with an anaesthetist present for almost every case. This decision led to significant changes in the data set so we divided the data into two equal periods of five years (before and after 2003) for all statistical analysis. The data were internally consistent over each five years.
The Medicare Benefit Schedule coding (CMBS codes 30473, 30476, 30484, 32084, 32094) for upper and lower gastrointestinal endoscopies was crossreferenced with the dataset to identify and further analyse these cases. The same method was used to identify and analyse the data related to caesarean section (CMBS codes 16519 and 16520).
Retrospective analyses of computerised database systems rely on accurate contemporaneous data entry. We therefore analysed two subsets of our data (coronary artery bypass grafts on bypass and cases over 120 minutes in length) manually to cross-check the accuracy of data entry and concluded that problems had occurred in less than 5% of cases. An airway event was registered for each of the anaesthesia personnel present -for example, if an ETI was performed by a consultant with a trainee witnessing, this was counted as an intubation for both the trainee and the consultant. By nature of its 
RESULTS
A total of 79,951 cases were performed by trainees over the 10 year period. The data expressed as mean number of cases per trainee per year are given in Table 1 and Figure 1 . The overall number of cases As the number of full-time equivalent trainee positions also increased, the mean number of cases performed by trainees per year remained stablefrom 812 in the first study period to 790 in the second (P=0.52) ( Table 2 ). The increasing number of endoscopies per trainee from 2003 onwards reflected the planned service expansion. The number of cases per trainee if GIE patients were excluded did fall significantly by 120 cases per year (P <0.01). A small but fairly consistent proportion of GIE cases (approximately 11%) received ETI ( Table 1) .
The mean number of ETI per trainee per year fell from 385 in the first period to 344 (around 10%) during the second period, which did not reach statistical significance (P=0.06). A similar fall of 16% was seen in the use of SGD (P=0.06). In the first period, ETI was used in 47% and SGD 31% of all cases. In the second period the corresponding figures were 44% and 27%.
The average number of LSCS remained the same at 49 per year. However, the proportion managed by ETI fell significantly from nine (23% of cases) to six (13% of cases) per year (P <0.01) ( Table 2) .
DISCUSSION
Previous studies have examined the impact of various factors such as decreasing working hours, the widespread use of SGD and increasing use of regional anaesthesia techniques on anaesthesia training. Our study is the first investigation of patterns of ETI experience in large numbers of trainees and cases over a lengthy period of time in Australia. We found that the number of ETI performed by trainees in our institution did not fall significantly between 1998 and 2008. The 10% difference in ETI numbers contrasts with the much larger decreases in trainee intubation experience noted by most other groups. We did find that changing case mix is an important factor to consider when investigating airway management experience of trainees over time.
The use of alternate airway devices was suggested by Yarrow et al 10 as the reason for the 30% reduction they found in the number of patients who were intubated in a British district general hospital between 1995 and 2001. Evidence supporting this can also be found from Australian and Scottish studies prospectively following anaesthesia trainees in their first three months of clinical practice 8, 9, 12 , in which laryngeal mask airway devices were shown to constitute approximately half of the overall airway management experience.
Our study does not support the proposition that increasing SGD use has caused a reduction in ETI experience. We found that the use of SGD actually decreased in parallel to the fall in ETI. While increasing use of the former at the expense of the latter may well be a common problem, it did not happen in our institution and may therefore not always be the reason behind falling ETI numbers.
Several large investigations from the UK have examined the impact of decreased working hours as a consequence of the New Deal and European Working Time Directives. Nearly all of them report that reduced theatre time for trainees has occurred 10, 13, 14 . Most of this reduction was seen in daylight working hours rather than unsupervised night or weekend hours, and equated to a 20% decrease in caseload, or one less theatre session per week per trainee. An audit presented to an Australian meeting found a decrease in the number of hours worked by anaesthesia trainees in Western Australia of 26% between 1996 and 2006 15 . In our study the overall caseload did not alter over a 10-year period.
We did not examine the average number of hours of work performed by trainees so cannot comment on the potential impact of this factor on clinical exposure. The effect of out-of-theatre work such as formal teaching and pain rounds was also not explored. We did not attempt to measure the quality of intubation or other airway skills in trainees, which may be affected by many factors other than number of hours worked or cases performed.
Our data does show a significant change in casemix over the study period, with an increasing proportion of GIE work and a corresponding decrease in other types of cases. Although GIE work did provide some opportunities for both ETI and SGD, the majority of GIE airways were managed without the use of invasive devices. Maintaining a sometimes shared airway in a patient who is deeply sedated or anaesthetised without devices certainly provides useful airway training, but of a particular nature. Our results suggest that the major factor contributing to a change in trainee ETI experience was casemix. This has not been previously reported.
The change in GIE caseload means that our findings may be less relevant to other institutions with less direct anaesthesia involvement in GIE. When undertaken outside the operating theatre, anaesthesia for GIE is often under-supported and under-audited. However, with an increasing number of GIE performed in public hospitals and a push for the presence of qualified sedationists, the effect of casemix on trainee ETI experience is likely to remain or become an important consideration for many anaesthesia departments.
A reduction of one-third in the exposure of trainees to general anaesthesia for LSCS was reported by Hawthorne et al in a UK obstetric unit between 1981 and 1994 16 . They suggested an association between decreasing ETI numbers and an increased incidence of failed intubation for LSCS by all types of anaesthesia providers (from 1 in 300 to 1 in 250). Two other British studies from 1982 to 1998 and from 1998 to 2006 demonstrated a decline in the mean number of obstetric general anaesthetics per trainee from 18 in 1982 to 4 in 1998 and 1 in 2006 despite an increasing LSCS rate 17, 18 .
We found a highly significant decrease in ETI for caesarean section of one-third, similar to Hawthorne's group. This is the first study to report changes in obstetric intubation rates over the last decade in Australia and to show that they mirror obstetric practice overseas. We postulate that the main factor is the increasing use of regional anaesthesia for operative delivery. Adequate training for intubation experience in obstetric patients may be at risk and requires further attention.
An unexpected problem we encountered was the difficulty in using the electronic database to source our data. The Windows-based application has an easy-to-learn user interface for entering the data with a point-and-click layout within predetermined fields. Extracting meaningful information from this relational database proved to be laborious and difficult. An important consideration in the introduction of any electronic database must be the ease of subsequent access to the data, as it is only then that the collected information can become useful.
In conclusion, we found no significant decrease in the numbers of either ETI or SGD performed by trainees over a 10-year period. Changes in casemix, notably the introduction of GIE, were responsible for a changing pattern of practice rather than other factors that have been previously reported. In contrast to the considerable decreases reported in the international literature, the overall average number of cases performed by trainees has remained stable over the last 10 years. We did find a significant decrease in the number of ETI performed for caesarean section, indicating that our local practice may have implications for airway management training in obstetric anaesthesia.
